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(54) DISPLAY CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To display a video signal for a CRT 
corresponding to an appropriate position of a flat panel display without 
measuring and storing timing as a position parameter for each graphics 
card of which timing specification is differ ent. 

SOLUTION: This device is provided with" a microprocessor 14 obtaining ' 
position deviation for an effective display region in a flat panel display 13 
using a video signal displayed on a CRT from a graphics card inputted 
from a video input section 1, and a display position adjusting circuit 6 ^ 
correcting position deviation obtained by the microprocessor 14 by - 
: setting an appropriate display position parameter. Position deviation is 
Judged from the input video signal displayed on a CRT .and position ^ . 
deviation is corrected. Thereby, it is not required that timing as a 
position parameter is measured and stored in a memory for each . 
graphics card of which timing specification is different. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the display control for making the 1st indicating equipment of the above, and the 2nd 
indicating equipment with which classes differ correspond, and displaying the image data for the 1st 
indicating equipment An operation means to ask for the location gap to the effective viewing area of the 
image data for the 1st indicating equipment of the above in the 2nd indicating equipment of the above 
using the image data for the 1st indicating equipment of the above, The display control characterized by 
establishing a display-position adjustment means to amend by setting up the suitable display-position 
[ gap / which was called for by the above-mentioned operation means / location ] parameter according 
to the above-mentioned location gap. .'*•■:. <: ■.-•/.. 

[Claim 2] The display control according to claim 1 characterized by^establishing.further/aicentering 
means to make it t display on the middle of the screen of the 2nd display. of thei above the image data by 
which.the location gap was amended with the above-mentioned display-position adjustment means. . 
[Claim 3] It is the display control according to claim 1 or 2 whicKthe 1st indicating equipment of the 
above is a CRT display, and is characterized by the 2nd indicating equipment- of the above being a flat- 
panel display. ' - : • ;.o- : .*V. 

[Claim 4] The image data which displays image data on the 2nd vindicating :equipmentcof:the:above::as a- 
memory means to memorize temporarily is a;dded to writing for therajaqve-rihentioned rmemoryt means, it 
has a memory access means to write the image .data for location^gap amendment for; the cabove- * : 
mentioned memory means at arbitration according to the demand from rthe aboverrnentioned operation, 
means. The above-mentioned operation means After writing black image data in the above-mentioned 
whole memory means using the above-mentioned memory access means, Overwrite the image data for 
the 1st indicating equipment of the above as data of all white patterns at the aboveTmentibned memory 
means, and the image data which changes by the above-mentioned black image data and white image 
data is read from the above-mentioned memory means. A display control given in any 1 term of claims 
1-3 characterized by asking for the location gap to level/perpendicular direction based on the read-out 
result. 

[Claim 5] The display control according to claim 4 characterized by inputting the. image data of all the 
white patterns used for the operation from the outside of a display control in case the operation which 
asks for the location gap to the above-mentioned level/perpendicular direction is performed. 
[Claim 6] The display control according to claim 4 which is the voltage level specified to the 
synchronizing signal into which the image data of all the white patterns used for the operation is 
inputted from the outside of a display control in case the operation which asks for the location gap to 
the above-mentioned level/perpendicular direction is performed, and is characterized by to carry out 
self-generation within a display control using the voltage level for identifying the effective display period 
of the image data for the 1st indicating equipment of the above. 

[Claim 7] A display control given in any 1 term of claims 1-6 characterized by memorizing the display- 
position parameter set up by the above-mentioned display-position adjustment means in the memory in 
which it is nonvolatile and data elimination by electric control is possible. 

[Claim 8] The above-mentioned display-position adjustment means is a display control according to 
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claim 7 characterized by amending the above-mentioned location gap only when there is a detect 
difference about the difference between the last display-position setup based on the display-position 
parameter memorized by the power up by the above-mentioned non-volatile at the memory in which 
data elimination by electric control is possible, and a current display-position setup. 
[Claim 9] It is the display control according to claim 8 with which it has further a connector discharge 
monitor means to supervise whether the connector of the cable which connects the source of supply 
and display control of image data for the 1st indicating equipment of the above was removed, and the 
above-mentioned display-position adjustment means is characterized by detecting the difference in the 
above-mentioned display-position setup when connector discharge is checked by the above-mentioned 
connector discharge monitor means. 

[Claim 10] It is the display control according to claim 8 or 9 with which it has further a mode change 
monitor means to supervise whether the mode change which changes the image entry-of-data timing 
specification for the 1st indicating equipment of the above was performed, and the above-mentioned 
display-position adjustment means is characterized by surely amending the above-mentioned location 
gap when a mode change is checked by the above-mentioned mode change monitor means. 

[Translation done.] 



* NOTICES * ^ >..— -i--^.-. •> ■..->;,•*■ . • . .... -...v- . •• •• : .u - , ... 

JPO and NCIPI are noh responsible .for. any . :r ±t a. l< 

damages caused by the use of thi s translation. r 1>> * .->-«-» 

t.This document has : been translated by computer.: So the translation may -not' reflect-the original / -s r*«t<*-*" 
precisely. . - • :.^»y 

2.**** showsiithe wbrd whjch vcanvnot be translated.- *- : c^oxms thv, ;^orc? wrn-zii&ittnTxiz: ii* 

3.1n the drawihgs^nyitwprdsranetnoti±ranslated. v t .»/ ^a*- u\& -dtav«ing$J^B?&£^ 

^^r^^vv^e^W: i •* r.:'^z :rr rr t . r;r. e as t. . t « — a ufu7;^ . : . ^u ., g > . r.^ T -^-^ — — ' : ' = . / : ' :: •• . . :^^^~^- c ~:^^ ..uy • 

DETAILED DESCRIPTION . ^ v-muv.: v • - ^: ,,.^A./rv,- . 



[Detailed Description of the Invention] v .. . £■_%::■•-• : 

[0001] ::<..■ < .r - • . ■ - ... - 

[Field of the Invention] In case this invention displays the analog video signal. for, CRT displays (a 

synchronizing signal and a video signal are included) on the flat-panel display of a dot-matrix method 

especially about a display control, it is used for the display control which has. the function adjusted so . 

that the display position of an effective indicative data may become the optimal, and is suitable. 

[0002] 

[Description of the Prior Art] Although the graphics card (thing for carrying out a screen display of the 
images, such as a graphic form, by inserting in a host computer etc.) of various classes has appeared on 
the market in the commercial scene now, generally the analog video signals for CRT displayed by those 
graphics cards differ in the timing specification for every graphics card. 

[0003] On the other hand, in addition to the conventional CRT display, a flat-panel display is appearing 
in recent years. Compared with the CRT display, depth of a flat-panel display is short and it has a plane 
display. Although to display an image also on this flat-panel display by the above-mentioned graphics 
card is desired, the analog video signal for CRT outputted from the above-mentioned graphics card 
needed to be made to correspond to flat-panel displays for that purpose. 

[0004] That is, in case the flat-panel display of a dot-matrix method was made to correspond and the 
analog video signal for CRT with which timing specifications differ for every graphics card by the side of 
a host was displayed, it was required to change analog data into digital data and to deal with it. 
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Furthermore, it was required at this time to decide correctly the effective viewing area to 
level/perpendicular direction. 

[0005] In order to realize this, time amount until it reaches [ from the location of a horizontal/Vertical 
Synchronizing signal ] the starting position of an analog video signal conventionally was timed by the 
observation, and only the class of graphics card to which it is made to correspond, using the 
measurement value as a positional parameter was prepared. Thereby, correspondence to the graphics 
card which is two or more kinds from which a timing specification differs was enabled, carrying out the 
interface between the graphics card by the side of a host, and a flat-panel display (flat panel interface) 
in common. 
[0006] 

[Problem(s) to be Solved by the Invention] However, even if it was that the graphics card of a class 
huge now has appeared on the market in the commercial scene, and the same card, when the upgrade 
version considered coming out a comparatively early period etc., about all these graphics cards, the 
thing from which a timing specification differs like the above-mentioned conventional technique and 
which a positional parameter is surveyed for every graphics card, and is memorized in memory had a big 
burden in measuring a positional parameter itself, and was difficult for it. 

[0007] Moreover, even if measurement of a positional parameter . was completed about the graphics card 

of an amount huge in this way, it might be said that the capacity .of the; memory. which, makes all the. ..... ;i. 

positional parameter of them memorize will increase sharply. For the above reason, the conventional i 
approach for display-position decision had become a big bottleneck at the. time . of. realizing;mutti-sink : ..■ . 
correspondence to all graphics cards in a. flat panel interface. - v >v. . >.:•;/ . a t.\. . r ^ u-* ... - x„ a 

.[0008] This invention is accomplished in order.to solve such a problem,: and even if it surveys timingLas; ? . nr « 

va positional parameter for every graphics cards of all from which artiming specification differs *an,di does * . r 
'not memorize in- memory,- it ^ aims *at;making the video signal for GRTfrom a graphics- card ^correspond to - -,^;v 
the suitable location of a flat-panel display, and enabling it to display. it.r • ..i - <>i t . : , - 

:.|0009] x / - .^vi..:*!tfc :vir*5 >kh - ",v. ■• " • 

[Means for Solving the Problem], In. the/display ^control for the. display; contrbljofi .this inventionirpakinggrujspii^/i 
the image data for the 1 st indicating equipment correspond to the^ 1;st-indicating: equipment of dh'e ~above f pruem 
and the 2nd indicating equipment with which classes differ, and displaying it An operation,*means;to>ask 
for the location gap to the effective viewing area of the image data for the 1st indicating>equipment of; v r r^r:- 
the above in the 2nd indicating equipment of the above using the image data for the 1st indicating ; 
equipment of the above, It is characterized by establishing a displayrposition adjustment meansi-to'j 
amend by setting up the suitable display-position [ gap / which was called for by the above-mentioned 
operation means / location ] parameter according to the above-mentioned location gap. 
[0010] The place by which it. is characterized [ of this invention /mother ] is characterized by ... t ... 
establishing further a centering means to make it display on the middle of the screen of the 2nd display 
of the above the. image data by which the location gap was amendedj/vith the above-mentioned display- 
position adjustment means. 

[001 1] It is characterized by for the 1st indicating equipment of the above being a CRT display the place 
by which it is characterized [ of others of this invention ], and the 2nd indicating equipment of the above 
being a flat-panel display. 

[0012] A memory means by which the place by which it is characterized [ of others of this invention ] 
memorizes image data temporarily, The image data displayed on the 2nd indicating equipment of the 
above is added to writing for the above-mentioned memory means. It has a memory access means to 
write the image data for location gap amendment for the above-mentioned memory means at arbitration 
according to the demand from the above-mentioned operation means. The above-mentioned operation 
means After writing black image data in the above-mentioned whole memory means using the above- 
mentioned memory access means, Overwrite the image data for the 1st indicating equipment of the 
above as data of all white patterns at the above-mentioned memory means, and the image data which 
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changes by the above-mentioned black image data and white image data is read from the above- 
mentioned memory means. It is characterized by asking for the location gap to level/perpendicular 
direction based on the read-out result. 

[0013] The place by which it is characterized [ of others of this invention ] is characterized by inputting 
the image data of all the white patterns used for the operation from the outside of a display control, in 
case the operation which asks for the location gap to the above-mentioned level/perpendicular direction 
is performed. 

[0014] In case the operation which asks for the location gap to above-mentioned level/perpendicular 
direction performs, the place by which it is characterized [ of others of this invention ] is the voltage 
level specified to the synchronizing signal into which the image data of all the white patterns used for 
the operation is inputted from the outside of a display control, and is characterized by to carry out self- 
generation within a display control using the voltage level for identifying the effective display period of 
the image data for the 1st indicating equipment of the above. 

[0015] The place by which it is characterized [ of others of this invention ] is characterized by 

memorizing the display-position parameter set up by the above-mentioned display-position adjustment . 
means in the memory in which it is nonvolatile and data elimination by electric control is possible. 
[0016] The place by. which it is characterized [ of others of this invention ] js-characterized by the:, ;, ., 
above-mentioned display-position adjustment- means; amending the above-mentioned; location gap, t only u/^vit.. 
when there is a detect difference about the difference between' the last- display-position setup based on. • o ? 
the display-position parameter memorized by vthe power up by the; above-mentioned non-volatile;at the ; / u 
memory in which data elimination by electric control is, possible, and:a jcurrentoJisplay-position. setup, v co 
[00:1 7]; The ^above-mentioned display-position adjustment means "carries out [cthat; it-is made tovdetect^u ^ /.vc 
the difference in the. i above-mentioned display-position setup, and ]• as the description; .when the place^ r u- v 
by which it is characterized [^of others -of. this^invention ] is further equipped with-a connector -'dischargev. -— 
monitor means supervise whether, the connector, of the cable which ? connects-the ? . source of supply.and£>; x 
the display control' of image data for the 1 st indicating equipment-iof.the-above . was: removed and ;:r » rl it e 
^connector: dischargers checked^ by; the^ above-mentioned connectoridiseharge;!monitor meansKu"D y: \t&z&T.sz&*?r 
[00.1;8]^T:he placeiby which it tisjcharacterizedt^^ 

mode ehange :monitor means to supervise whethercthe. mode change;whieh;changes the image . entry-ofe 
data timing specification for the 1st indicating ^equipment of the above^was performed, and. it is; • * -j cs^isg'tt 
characterized by the above-mentioned display-position adjustment means surely amending the above- .i... . 
mentioned location gap, when a mode change is* checked by the above-mentioned mode change monitor -r^- ^ 
means. . :.• uv^ :. o . ..v . :. . . 

[0019] In case according to this invention constituted as mentioned above the image data for the 1st ' • 
indicating equipment is made to correspond to the effective viewing area in the 2nd indicating equipment 
and is displayed, from the image data for the 1st indicating equipment of the above itself inputted, the . 
location gap to the effective viewing area in the 2nd indicating equipment of the above of the image data ' - 
for the 1st indicating equipment of the above is judged, and a display-position parameter which amends 
the location gap comes to be set up automatically. Thereby, like before, even if it surveys time amount 
until it reaches [ from the location of level/Vertical Synchronizing signal ] the starting position of image 
data to every [ from which an image entry-of-data timing specification differs ] graphics cards (example 
of the source of supply of the image data for the 1 st indicating equipment of the above) of all and does 
not give a table to it for each [ which was measured ] of those positional parameters of every, it 
becomes possible to set up a suitable display-position parameter automatically for every graphics card. 
[0020] Since according to other descriptions of this invention location gap amendment is performed only 
when a current display-position setup in a power up differs from the last display-position setup before 
powering on, and location gap amendment ceases to be performed when the setup has not changed, the 
processing time concerning a setup of the display-position parameter in a power up becomes short. 
[0021] When the cable which connects the 1st source of supply and display control of image data for 
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indicating equipments is removed according to the description of others of this invention, detection of 
the difference in a display-position setup mentioned above is surely performed. Since display-position 
setup differs before a cable is removed when the cable is removed at this time, in order to change the 
source of supply of the above-mentioned image data, location gap amendment comes to be performed. 
[0022] Although the location gap to the effective viewing area of the image data for the 1st indicating 
equipment of the above in the 2nd indicating equipment of the above will newly occur if the mode 
change which changes the image entry-of-data timing specification for the 1st indicating equipment is 
performed according to the description of others of this invention, the newly generated location gap 
surely comes to be amended. 
[0023] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on a 
drawing. Drawing 1 is the block diagram showing the configuration of the whole display control by this 
operation gestalt. In drawing 1 , 1 is the video input section and is an .interface part with the graphics 
card by the side of the host who does not illustrate. That is, the analog video signals for CRT displays 
(the analog RGB signal, Horizontal Synchronizing signal HSYNC, Vertical Synchronizing signal VSYNC, 
etc.) are inputted from this video input section 1. 

[0024] 2 is an A/D converter and digitizes the analog RGB signal inputted from the above-mentioned 
videoJnput section.1 . .Moreover,^ is. a. phase; comparator, • 4 is a vvoltage,:. controlled-. oseillatori.(VCXO)p . cv -a 
.and a..PLL (phase-locked; loop-hase Locked Loop) circuit is constituted.by. these: Above-mentionedx- --v .-<<r 
A^Ekconverter 2. uses, the dot. clock, generated by this PLL circuit tassaisampling cl.o.ck.:r.* -c^:^.;v*:t • *? vr.vs 
[0025] 5' is ;a divider {counting-down circuit), -reduces. the output .speed;;of;the.;dot-clock. generated rby , ;\^m 
the' above-mentioned 'RLL circuit ito a half speed,*and generates 'the pixel clock 'for;systemi controls -i6^is i> - ^ ? 
v a ; display-position equalizatiomcircuit and* operates according tO:the r above-mentioned pixel clock/ This 
♦display-position- equalization- circuit 6 contains the various registers':(not shown)^ 

properJocation om^flat-panekdisplay the image for. CRT displaysJ.nputtedifronrvthe video-input- section v.? o 

. f:z:-iti\\^ t ..^j:,! ; *erjjL;^x/^^ : - ■ ,r;:.rv; .:.;;■>• - \' r rrv. row . ' : ;V ■ _ ; *i 

[0026] p7? is ca^halftone .processing?circuit .and >makes binary the : imageSdata^autpuftedtftom 
.: which lis* not illustrated JnttheuabavfeTmentionedf display-position /.equalization rd^ 

^controller and performs /cohtrolrfor writing.the image data made.biniai^'in the.above-mentioned halftones a!:oj, -' 
processing circuit .7;?in thevframe^ memory -11 which changes by DiRAMjfand control/for readingithe . image- - v ? 
data, memorized by . the above-mentioned frame memory 11 to the display. interface 12. Moreover, •.. : 
control for writing data is. also performed to the memory access;unit 9. ' y. r., ; ; ; v: 

[0027] The above-mentioned display interface 12 performs formatting processing for. outputting image 
data to a flat-panel display 13, and processing which controls communication link actuation with a flat- 
panel display 13: 14 is a microprocessor and processes read-out of .the test image data (it mentions 
later) which was. read from a register, setup of each circumference circuit (the display-position 
equalization circuit 6 isJncluded), the frame memory control demand to.the memory access <unit-.9,. and 
the above-mentioned frame memory 1 1, and was stored in the memory access unit 9 etc. besides 
control of the whole display control by this operation gestalt. 

[0028] The above-mentioned memory access unit 9 enables the R/W of image data to a frame memory 
1 1 at arbitration, and controls the actuation which write the test image data used in case the above- 
mentioned display-position adjustment other than writing the image data to which the display position 
was adjusted by the above-mentioned display-position equalization circuit 6 to a frame memory 11 is 
performed to a frame memory 1 1. A microprocessor 14 judges the location gap to level/perpendicular 
direction based on the read-out result of the above-mentioned test image data, and sets up a suitable 
display-position parameter by amending a display position. 

[0029] 8 is E2 PROM / flash plate RAM (memory in which it is nonvolatile and data elimination by 
electric control is possible), and it is used in order to mainly memorize the display-position parameter 
determined by automatic justification processing (processing by the memory access unit 9 and 
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microprocessor 14 which were mentioned above) in this operation gestalt. 
[0030] Next, concrete actuation of the display control by this operation gestalt constituted as 
mentioned above is explained. First, the flow of the fundamental image processing in the display control 
of this operation gestalt is explained. 

[0031] First, it is necessary to generate a dot clock using the PLL circuit which consists of a phase 
comparator 3 and a voltage controlled oscillator 4 in the case of the data transfer from the graphics 
card which is not illustrated. This can be generated by constituting the feedback loop with this phase 
comparator 3 and the voltage controlled oscillator 4 with an oscillation frequency equivalent to a dot 
clock while using Horizontal Synchronizing signal HSYNC inputted from the video input section 1 as a 
reference signal of a phase comparator 3. 

[0032] The dot clock generated by the above-mentioned PLL circuit is used as a sampling clock for 
digitizing the analog RGB signal in A/D converter 2. Moreover, the dot clock generated by the above- 
mentioned PLL circuit is that a rate is dropped on one half by the counting-down circuit 5, and is used 

as a reference clock of the display-position equalization circuit 6. 

[0033] The image . data which the analog RGB signal was digitized by. above-mentioned A/D converter 2, 
and was generated must be incorporated as an effective indicative data, in order to make it display on 
the right location of a.flat-panel display 13. For. that purpose, display-position adjustment in the display- - ^ 
. - position, equalization. circuit 6 imust.be/ performed,. correctly, .-.i^siiio*.!. ■^yj&tz&ivCah ^ . ; j , t/v:^^u: ? 

[0034] And this is .performed-by setting up the display-position parameteriforuthe register which As -nott <. t* \ ■»•:<: 
v ."'illustrated in r thei display— positiomequalization circuit 6 with a suitable: microprocessor^ 4:iIn-addition,.:the;Vc:-v . 
• .. .detail. about. the setting approac'hfof:thisr\display-position parameter. Js^mentionedJateri. o&c*^*&^ j 2Zcz^M£:i£'><:ui\ 
.. ... r -ti [0035] :Thus ( iafterv>the image; data^by^whieh the .effective display position iwas^decided bycs;etting*as?y -^.^^nt 
•suitable display-position^parameter as the display-position equalization circuit 6\ iscgiven to the^halftone ^ vt&tt 
- processing-circuits? ^and k isibinary~ization-proeessed; it is written inra^framermemoryHil -by .the: DRAM* 
1 controller X0:l ^tiVr-.-;:. .^.ctzrU^ v-^.^zi^^-'c. ^*;v< i •■ . >i-ti ^iU; r ... * t .Y-vr- \v.z^.:n^ 

[0036] Then, when there is a . display demand from a flat-panel display 1 3,r~imagecdatad spread from^the^ r^ud r 
^?.'>r::^'above:-mehtione:d^ 1 0:£/And^aftenithe^read"ii«age2data-isi>K lw?8a&xJi$£ 

;-;:vy'i jrchaiagediunto^ifche^data^ flat-paneladisplayit1;3tM^ 

1.2v it:is-transmitted"tdra:flat-panehdisplayxf1?3^ is the flow: of a fundamental? displaysactionite:N^^;^x. > 

- r [0037] Next.vitrisjbased on a;concreterexample and the detailed activity; of *tKis^^ 

explained below.; First; the setting approach of the display-position parameter, of ameffective indicative 
data and the adjustment approach are explained using drawing 2 . In addition, ; dr:awing 2 , is a conceptual. xr»?g. 
. diagram for explaining the display-position parameter set as the register in the , display-position , 

equalization circuit 6. . ; . .. 

. [0038] First, the setting/approach , of a display-position parameters described. Generally, the video 
signal for CRT displays consists of Horizontal Synchronizing signal (HSYNC) 20,. the- effective pixel data 
21, Vertical Synchronizing signal' (VSYNC) 22, and the effective. Rhine data 23; and.it is known tthat the 
timing showing each physical relationship differs. .: 
[0039] For example, it is in from falling of MaxPixel and Vertical Synchronizing signal 22 to initiation of 
the effective Rhine data 23 about the period when MinPixel and the effective pixel data 21 have started 
from falling of Horizontal Synchronizing signal 20 to initiation of the effective pixel data 21 with this 
operation gestalt. Period when MinLine and the effective Rhine data 23 have started Each parameter is 
defined like MaxLine. 

[0040] Setting to these parameter definitions, the horizontal resolution of an effective indicative data is 
the resolution of MaxPixel and a perpendicular direction. It corresponds to MaxLine. Moreover, the 
display-position parameter set as the display-position equalization circuit 6 reaches MinPixel. It is 
MinLine. moreover, an example when the resolution of the flat-panel display 13 of drawing 1 makes the 
example of drawing 2 1280 pixel x1024 line — it is — zero O of a frame memory 11 (0 0) from — the 
display maximum point P (1280 1024) up to — the viewing area is shown. 
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[0041] the case where the image of resolution (X=MaxPixel, Y=MaxLine) smaller than the resolution of 
1280x1024 is displayed on this viewing area — MinPixel — and — if the value of MinLine is set up 
correctly — zero O (0 0) from — the effective display maximum point A (X, Y) up to — input image data 
comes to be effectively displayed on a right viewing area, furthermore, zero O (0 0) from — it is the 
setting formula having shown offsetting point O' (Offset, LineStart) in the lower part of drawing 2 
(equation 1) — and (equation 2) centering justification as shown in the slash field can also be performed 
by asking. 

[0042] However, MinPixel When the right setup with MinLine is not performed, or when the timing mode 
of an input picture signal changes, the right effective display mentioned above may not no longer be 
performed. With this operation gestalt, in order to enable it to cope with such a problem automatically, 
the following display-position parameters are adjusted. 

[0043] Drawing 4 is a flow chart.which shows the adjustment procedure of this display-position 
parameter. In drawing 4 , actuation is started from step S1 and an adjustment setup of a display- - 
position parameter judges whether it is the need at step S2. When there is the need for adjustment, it 
progresses to step S3, and when there is no need for adjustment, it jumps to step S22 and processing is 
ended. 

.[0044] Resolution of input image data is recognized. at step S3. That is, when resolution is known _ •, ■ 
beforehand, it is satisfactory, but-when it.does not understand, this must;be recognized: first. .^:.,;.c/ri i . ... s 
u-\ ;[0045] In this case > the level counter which counts the level effective display periodishown bycMaxPixeL .;v; 
-< .* .: of drawing 2 accordingito the .pixelielock outputted from the counting-down circuit 5: of :drawing:ii ' intor- ::L r „u 

vv the^display-position .equalization circuits of: drawing 1 c, Horizontal Synchronizing.signal: HSYNG' a&s&c-il.-c .t . 
u\ ite-i ;r outputted from the -video input .section 1: of , drawing;. 1, is f o 1 1 o we d ; :an d .rife. i s * dra wi ngi 2v By having the:>r . ^t. 1 ^ < 
, -. perpendicular counter which^counts^ the perpendicular- effective rdisplayvperiod shown by MaxLinej ^ ^^ ^•<er-c« 
- • ' horizontal resolution and verticah resolutionjcan^be specified easilyrand 'MaxP.ixeU.ofr theireeogmtiornT:^*.!^?^:^ 
resultof the resolution in this . step S3, to drawing 2 — and — The value ofrMaxLine is determined by, a :.\ < 
|. - step S4^vv a.z, iuJu': vm 1 ::nrt;tag&*ja^ .." o^.. v .. . •/ ; \ . <j. -:. J ' > xt- t.v.x:*.. uJ-><:- * 

\? -zxezij:* [0046]: Next, processing goes Hntoithiei 1 sequencer of the d^ 

? irjAhorizontallyu^ memor^accessdemand 
* ; 1 t.to:the memory access .unit.i9>;at? step S5,r.and/.the: whole writesrblack image data- in; a frame: memory v** 
.-■■« '": .-: -1 1 atthe following step \S6.:It explains musing drawing 3 how this processing is. performedz&::?u\mgt&#tS'- irv?\<r frcs 
[0047] The detail of the DRAM controller .1 0 shown in drawing 1 is shown in drawing 3 The main roles : 
k of this DRAM controller 10 are ^controlling four kinds of actuation described below. The 1st ris^actuation : •:. o 

which writes the image data given. from the halftone processing circuit 7 in a frame;-memory 1,1. ^through _-!..-. 
the input controller 32. The 2nd is actuation which reads image data from a frame memory 11 to the 
display, interface 12 through the output controller 33. .. . ; ... v 

[0048] The 3rd is refresh actuation (re-write-in, actuation which fills up the charge leaked for every 
: fixed period from a frame memory 11 and which is performed for accumulating) performed torajframe 
memory 1 1 using the refresh circuit 34. The 4th is R/W control (the memory access unit 9 has the , 
pattern generator ability which image data can be written from all the addresses of a frame memory 1 1, 
and can write in some pattern data) to the frame memory 1 1 which can be performed at any time from 
the memory access unit 9 during image display actuation. , 
. [0049] The signs 35-38 in drawing 3 are the demand signals REC which require the above-mentioned 
1st - the 4th actuation. The address ADDRESS required for data DAT A, such as the reply signal ACK 
and image data, and the R/W of those Flow is shown. The control demand of these [ 1st ] - the 4th 
actuation is asynchronous, and takes place. And it is related with the various control demands which are - 
asynchronous such and take place, and the Arbitration circuit 39 is each REC/ACK. Based on a signal, 
priority is decided by the so-called hand shake, and it changes by performing mediation control 
(Arbitration) at any time. 

[0050] As for write-in processing of all the black data to the frame memory 1 1 in the above-mentioned 
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step S6, in response to the demand from a microprocessor 14, the pattern generator in the memory 
access unit 9 (not shown) is performed for the memory access unit 9 by generating automatically in the 
address and all the black data of a frame memory 1 1 . The contents of data of the frame memory 1 1 at 
this time will be in the condition that all the fields were written in by black data, like drawing 5 (0). 
[0051] Next, in step S7, it inputs into this display control by using as all white patterns the image data 
from the host side who does not illustrate, and it is written in a frame memory 1 1 in the condition [ not 
continuing not adjusting the exact effective display position ]. The condition of the frame memory 1 1 at 
this time reaches MinPixel. If the set point of MinLine is larger than a right value, it will become like the 
location gap condition (a) of drawing 5 , and if smaller than a right value, it will become like the location 
gap condition (b) of drawing 5 . 

[0052] In the location gap condition (a) shown in drawing 5 , and (b), the field 51 shown with a slash 
shows the result of having incorporated the blanking period besides an effective viewing area by location 
gap, and black data are displayed here. Moreover, it is white and the shown field 52 is a part of effective ... 
viewing area. Moreover, the field 53 shown by shading is a part of. field where all black data were buried . . 
by the above-mentioned step S6 by the memory access unit 9.. . r < 

[0053] Thus, a frame memory 1 1 reads the data horizontally received at the following step S8 along level . 
read-out Rhine 54. of the -location illustrated to drawing 5 in the condition of shaving-been buried by black: . 
data and white data.;and.based:.on.,the data .on level read-out Rhine.54^whieh<_can:ied^out .[-above- .^.^.i . 
mentioned ] reading/appearance.va horizontahlocation gap of an effectiver viewing area is judgedvby the: 
following step .S9, and justification which . receives horizontally is performed:^, voci/ a \r,-> ,r*^;c.f!i:v 
[0054] For example, as shown in drawing 5 when white data are^read by?Lf1:v«MaxPixel)?.pixel to the- 'Mfr:?^ 
; input image whose? horizontals resolution* isi aiMaxIBixel value, thehadjustment^valuevMinPixeLisvcalculated 

•aS'folloWS?'*' ' 'A'^V-iw.-'-. * . ; /■* if 'r-^ZV&t?** • ' • . * * • .\:\t 

* Before;[*MinPixeh] after [ the <time of loeatiomgapvcondition (a)>*adjustment-]*MinPrxel= adjustment*-^. 

(MaxPixel-L1) - ■.-„.<-*.'..;,..•••• » :> .;<t. i .*C;i>VrV* s y . * ■ -i-v-a.-J^yw .t.:,; ! * .. *.:• • . .v.*.- i. 

Front [rafter / the \<time of location gap condition (b)>. adjustmehtr/i:MinRixel=^djustment-]..MinRixete t :' -.^.ntfre* 
:(}MaxRixel-L1i) r iA$&**kz£': H^u^vi^.t^T^ r&^'&tez; ^-bzc-ji 

•.|0055]&lhe m^ 

gapyThen^ iniorder to corroborate the rightness: of the MinPixel valueiafter the^above-mentioned ?>>:<:>-r?,&m 
adjustment, after .progressing to step S1 1 vfrormstep S10 and resetting <a,<MinPixel?value to/the. display- : v-jr* 
position parameter register in the display-position equalization circuit 6 by the microprocessor 14, < 
processing to step. S5. mentioned above - S9iis<perforrned again;". 1 . ^ ; „ :,z ;o v ^ r V -. . c. :^:.^'<\^ : r: ^; 
[0056] And if it checks that the value of MaxPixeL which shows horizontal resolution at step S10 is. LI 
correctly, the value of MinPixel which progressed to step S12 and was set up as mentioned above will 
be decided, and the display-position adjustment which receives horizontally will be.ended. Thus, if 
horizontal display-position adjustment is completed, it will go into.the sequence of the display-position 
adjustment to a perpendicular direction next. *> ■■>_« ■:. ; +i -. ^ - 5 : 

[0057] In the sequence of this vertical centering control, the processing to steps S13-S15 is the same 
as processing to steps S5-S7 in the sequence of horizontal positioning mentioned above. Moreover, at 
step S16, the data to a perpendicular direction are read along perpendicular read-out Rhine 55 of the 
location illustrated to drawing 5 . and based on the data on perpendicular read-out Rhine 55 which 
carried out [ above-mentioned ] reading appearance, a location gap of the perpendicular direction of an 
effective viewing area is judged at the following step S17, and justification to a perpendicular direction is 
performed. 

[0058] Justification to a perpendicular direction is performed by [ as being the following ]. For example, 

as shown in drawing 5 , vertical definition It is an adjustment value when white data are read by L2 

KMaxLine) Rhine to the input image which is MaxLine. MinLine is calculated as follows. 

After the <time of location gap condition (a)> adjustment Before MinLine= adjustment MinLine - 

(MaxLine-L2) 
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After the <time of location gap condition (b)> adjustment Before MinLine= adjustment Minl_ine+ 
(MaxLine-L2) 

[0059] Then, after the above-mentioned adjustment In order to corroborate the rightness of a MinLine 
value, it progresses to step S19 from step S18. After resetting a MinLine value, processing to steps 
S13-S17 is performed again. And step S18 shows vertical definition. When checking that the value of 
MaxLine was L2 correctly, it progressed to step S20 and set up as mentioned above. The value of 
MinLine is decided and the display-position adjustment to a perpendicular direction is ended. 
[0060] A condition when display-position doubling of level/perpendicular direction in the above steps 
S5-S20 is completed comes to be shown in drawing 5 (c), and all effective viewing areas come to be 
displayed. Furthermore, the formula (equation 1) shown in the lower part of drawing 2 at the following 
step S21 and (equation 2) the inner variables X and Y It reaches the above-mentioned MaxPixel. The 
value of MaxLine is assigned, respectively and the offset values Offset and LineStart are calculated. 
. [0061] And by resetting to the register in the display-position equalization circuit 6 of drawing 1 by 
making this calculated offset value into a formal display-position parameter, as shown in drawing 5 (d), 
. automatic centering as which the effective viewing area was displayed, correctly is realized. Thus, all the 
automatic justification of level/perpendicular direction of this operation gestalt is completed. 
[0062] Thus, since an updating ^setup of the display-position parameter for the location gap, to .an.-.*. ....... ■*.■ v. . 

effective viewing area>beingijudgedfrom;theJmage data for CRT. displaysvitself inputted? and amending.- .u^-. 
: the 'location gap comes'to:be carried: out automatically- according-torthis operation:gestalt Gan, -survey; a v: 
:/ v;. ^ positional parameter* for every graphics cards of .all from which an image-entry-ofedatartiming _ . :i±r.-*..» ,„ 

<: v specification differs;vit:can:become;unnecessary to; memorize in^membry v andisettinglprocessing^of '.ia?i:*^zvri* 
. Ud i s p I ay ' p o s iti o n cc a n. 'b e e a s i ly '.p e rf o r m e d n o W;. by- ;s m a 1 1 m e m o ry s p ape . v ■ o x i; en o$tiz:& j*B&i&:*<ri \:s 

[0063] Next, the 2nd operation gestalt of this invention is explainedsJFhe^nd operation gestalt offers .the 
„•■. - ^^means-which enabled^ 

• level/perpendiculardirection as a power up by the minimum adjustme,nt;time. amount: loss/.as shown in • • 
■ - > r>c .the ;flow. : chart ofn drawin&t6 *r.; vgEfo ? na^ h tv i .xi* ■ .- -'.v.fcrifc 'h<^:^^x-'oir.^^t\f\QA^ . X*y^?:- y.j\«. 

c[0064] In drawing^ ^whernra: power: source is first switched on artiste p S^O^atitheifollowjngistep .'.SS^wr-i^:.-. :?r 
vr. m ^the^mic 

■. -.a 'memorized' at the~time of the , last: parameter setup from E2 PR©M;/dlash: plate d /^ar *^ 

«. thferegister .in .the r display-position equalization circuit 6. In ordercto? check ^ the:difference with^a:curnent 
.•■ display-position setup and the last display-position setup in this; condition; display-position check 
;sequence is processed at step S32. ^wqxeiv:.*'^ >r^cv-.v. jv w .. . . 

i. : [0065] At this step S32, the independent read-out function to the frame memory .1 1 of the. memory :.. . . . 
access unit 9 explained to the detail using drawing 3 - drawing 5 with the above-mentioned operation 
gestalt is used. At this time, as the above-mentioned operation gestalt . explained, it checks using a test 
image (image data of all white patterns). • * *■ . 

[0066] And if it is judged . at step S33 as a result of the check in the;above-mentioned:step S32 that the 
display-position parameter as expected is set up (the image entry-of-data timing specification from a 
host side has not changed with last time), it will progress to step S34. When that is not right, it is 
necessary to progress to step S36 and to process a display-position adjustment sequence. 
[0067] On the other hand, even when it is judged that the display-position parameter as expected is set 
up at the above-mentioned step S33, it must take care about the following two points after that. The 
1st notes are the cases where the connector in the end of the cable which is not illustrated for 
connecting this display control and a host is extracted. That is, although the connector was only 
extracted, two kinds of cases of the case where it has merely separated, and the case where it is 
purposely removed in order to change the host who inputs a video signal can be considered. 
[0068] Therefore, when it supervises whether the connector was extracted at step S34 and discharge of 
a connector is checked, it returns to step S32 and is made to process display-position check sequence 
again. Since the timing specification has changed with last time when having changed the host who 
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inputs a video signal at this time is checked, it progresses to step S36 from step S33, and a display- 
position adjustment sequence is processed again. In addition, when the connector is not removed, 
processing is advanced to step S35 from step S34. 

[0069] Another notes are the cases where the mode change (it is the connection time with the host 
computer which can change input mode etc. like PC/AT of IBM) from which modification of image 
entry-of-data timing arises into cable splicing is performed. That is, when it supervises whether the 
mode change was performed at step S35 and a mode change is performed, it progresses to step S36 
and a display-position adjustment sequence is surely processed. 

[0070] The display-position parameter readjusted by processing of this step S36 is step S37, and is 
memorized by E2 PROM / flash plate RAM 8. Thereby, even if the power is turned off by step S38, the 
display-position parameter can be held till next starting. 

[0071] When it is judged that the mode change is not performed at the above-mentioned step S35, and 
when storage of a display-position parameter is performed at the above-mentioned step S37, next it is 
step S38 and judges, whether the power, source was turned OFF. Unless it is judged that the power 
source was turned. OFF at this step S38, it returns to step S34 and processing of input executive 
routine is continued. ; ^ 

[0072] Thus, before the power, is turned off, he js trying to use the newest setting.parameter memorized . 
byr.E^^RROM ^flashi.plate.RAM 8 as a loadiparameter in a next ppwer<up;„with the:2nd:,operation- gestalt. KXw 
Thereby, the meritipeculiar to ;the,2nd.operation?gestalt of it becoming unnecessary :to.--carryi*out?.^. , :s*-*;i:-^- nv..; 
whenever what is: necessaryiis coming^to carry out adjustment of a display position: only; when then> T^:^t:. vcr j : 
above-mentioned;load: parameter's;'does;not:agreeBin the condition of the::presentHnput pieture;?signal:^s sivyi^i 
and.- it-switches on?ia fe power: source :ean be -obtained. •. :**tr-.ri.. 2^k-zw%: «*r&.w*tf >.r. ^r^^a':.i^::ca.^j 

[0073] • Moreover^ withHhe 2nd. operation -gestaltr itris always made to 'carry^ou^monitoring of the ^ : t. r < 
condition- of anHnpufrpicture sig^ 

S35; and S38); Ev.en:if;a :setup. of a^ suitable display-position parameter isccornpleted by^ this, also whenja*.*i i::si 
timing specification changes^by /an;unexpected change and changeof, an:<LrapMspjcture>isigna1;£it^.ean^&.^i^c ^e/J 
. respond tflexihlyxp&tSes) &&rtk'2£t- Ansfro^raf j-^s&c j.* 4sto3 * .y • »ses£fcr:i\£ ^tHxibiy'st^Zi*^ ^ tn i xci^lv&ri&Y. * 

:£0Qi74] -Next,uth 
•data of alLthe*>whitei^ 

not inputted from ai host side; but-thenrieans' which, carries out selfrgeneratibn; inside vthis^drsplay : control* 1 .-***' *v 
is offered. Hereafter, ^this is explained using drawing 7 and drawing 8 - ..6:iiv; i-'-.. ; : . 

[0075] SYNC ON. GREEN by which level/Vertical Synchronizing signal was.built into^the -Green level of . 
the above-mentioned-analog RGB signal in. drawing 7 while the analog RGB signal 70 was inputted from . . » 
the video input section 1 The case where it is inputted in the state of a signal 74 is assumed (RS343A 
specification). . . . - . ■ r : . - 

[0076] During the usual image display, the analog RGB signal 70 inputted. from the above-mentioned 
video input section *! is- inputted into-A/D*converter 72 through acselector 71 .according/to; the change v • > 
signal 83 sent to a selector 71 from the microprocessor 14 of drawing 1 . On the other hand, when a 
microprocessor 14 judges that adjustment of a display position is required, it changes so that a test 
signal 77 may be inputted into A/D converter 72 through a selector 71 by the above-mentioned change 
signal 83. And this test signal 77 is used as test image data in the operation gestalt mentioned above. 
[0077] Below, the generation method of this test signal 77 is explained. Above SYNC ON GREEN A 
signal 74 is drawing 8 (1). It adds to the composite of level/Vertical Synchronizing signal, and the voltage 
level for distinguishing black level and blank level is specified. [ like ] Since this voltage level has only 
the level of several lOmV, it is necessary to amplify through amplifier 75 (condition of drawing 8 (2)). 
This drawing 8 (2) In the condition, a sign 79 and blank level are expressed with a sign 81, and, as for 
black level, recognition of the effective display period 82 is made. 

[0078] the frequency divider 73 which consists of the 1st resistance R1 and the resistance R2 of the 
2nd with this operation gestalt here — using — drawing 8 R> 8 (2) the reference voltage Vref for 



detecting the effective display period 82 — Vref =VCC-R1/(R1+R2) — it asks by the formula. And this 
reference voltage Vref for which it asked Drawing 8 outputted from the above-mentioned amplifier 75 
(2) By comparing a signal [ like ] with a comparator 76, it is drawing 8 (3). It enables it to take out the 
test signal [ like ] 77. 

[0079] And drawing 8 which carried out in this way and was taken out (3) It becomes possible by 
carrying out the level conversion of the test signal [ like ] 77 to the reference voltage of A/D converter 
72 to use it as white-level data. 

[0080] Moreover, with this operation gestalt, the above-mentioned test signal 77 is used as a reference 
signal (PLL service water Taira synchronizing signal) 78 of the phase comparator 3 of drawing 1 . 
Thereby, the location timing relationship of a test image and its synchronizing signal can prevent usually 
differing from the location timing relationship of an image and its synchronizing signal to a series of 
above-mentioned test pattern generate times. Thus, self-generation of a test image is realized. . . 
[0081] 

[Effect of the Invention] Since this invention was amended by asking for the location-gap to the . 
effective viewing area of the image data for the 1st indicating equipment of the above in the 2nd: 
indicating equipment (for example, flat-panel display), and setting up the suitable display-position [ gap / 
. the / for which .it asked./ location ] parameter according to a location..gap using, the .image data for the' - 

... - 1st indicating .equipment (foc.example r ;CRT .display0 .as^mentioned,'above^ the, following . effectiveness Jsucv:, :■; ; 

^acquired. . 1 .? : ?> v t^*, w-v&cli:'.'? .v; >r-\; :. skis . v. • •. . vstxt'j&isi*':- ..": Sv - :,v c:^ .-..•»*:.■; - 

[0082] To the . conventional approach corresponding to a multi-sink .that J differs from a timing ^sc ^toc:- 
^specification and that investigation;;measurement^/: registration storage -of -a positional p a ra m et e n :h a d to: t c .cr* & 
..- vbe: performed for every graphics card, by this invention, it becomes runnecessary to :do aitiming^tc^Hi. r ^j iv/_ a 
.*>-■ .measurement activity for. everyrgraphicsrcard of the existing huge- class, and the correspondence to the r v. , ; 
:•■•»-. * -graphics card which/is-not investigated t-from now on ] can- also respond .now without' modification of *a "A-wzx 
«.,::. :;ncircuit-flexibly- furtherr Consequentlypdrasticcompaction of the development time-and teduetioatofi, ; e^ ^. . . o 
\: . < ^development cost, \ and: large ^expansion .of i a correspondence model can .be raimed'at^f urther-.v *BX9mtnmrvrcff\:sL go 
t [0083] 2 and conventionally ,?;a/vast.quantity. of tables of the posjtionaj parametervwhieh had.tovbei «^<ATrL5 w or« 

*■* " ^capacity of the memory which, makestthis^ memorizetcan be suppressed to: the 1 minimum, and contraction . 

:v y -. - ?and^arcost cut of a. system, scale .:can be;:aimed^att ^ \ f N •-. :.r r v-.L t v, ■ ^ ■•; v- . -rn : i*;ain^T»i .i; n^N'-v^-:.r 

[0084] The display-position adjustment function for which it does not depend on an input picture .signal . 
:■ .from the outside of a displaiy controltis. realizable- only. withjn a display control by forming.a means:to: tr: l-^ r. 

generate the image data of all. the white, patterns used in case display-position adjustment of 3,,-and a* 

level/perpendicular direction's performed in the interior of a display control. 

[0085] Moreover, in other descriptions of this invention, since location gap amendment was performed 
only when the present display-position setup in a power up differed from the last display-position setup 
rbefore- powering on, and it was made not to perform location gap amendment when the setup^ad: not v. . >. :. - 
changed, the loss of the processing time concerning a setup of the display-position parameter in a 
power up can be suppressed to the minimum. 

[0086] Furthermore, when the cable which connects the above-mentioned source of supply and a 
display control in other descriptions of this invention in order to change the source of supply of the 
, image data for the 1 st indicating equipment is removed, and when the mode change which changes the 
image entry-of-data timing specification for the 1st indicating equipment is performed Since location . 
gap amendment was surely made to be performed, even if a setup of a suitable display-position 
parameter is completed, it can respond to an unexpected change and change of input image data flexibly. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the important section configuration of the display control which is 1 
operation gestalt of this invention, and is the block diagram showing the configuration of the flat panel 
interface section. 

[Drawing 2] It is a conceptual diagram for explaining the display-position parameter set as a display- - : _ 
position equalization circuit. r . • 

[Drawing 3] It is the block diagram showing the detailed configuration of a PRAM controller. . , - i : < 
[Drawing 4]: It is the;flow chart which *showsd:he\procedure. of the;tdisplay-position*adjustment. , o 
^ processing to level/perpendicular direction- by this -operation gestalt: vivo^ ..■:v;w? t ':;, ■ . . v ; * : -v 
; ; : [Drawing ;5] It is drawing for explaining the procedure of the display-position .adjustment processings was 
txv. v. Jevel/perpendicular.dir4ection::by this operation gestalt, *and is drawirig:showing the/image :of a display ^r - 
i- ••. condition. »». j a**: •• •* r u> s:--- 1 .t:*: * ft'&srvttr .y i: ~ . . n oA:.4xa. ■■■ .. r-rj.^ .- : v- v-' s ;; 
; - <. i [Drawing 6] * It is the flow chart which shows the* procedure of the display-position'adjustment .* . ■■ ■-• v*.* 
: : v;. processing to -level^perpendicular i directjon-by?-the^2nd-: operation-'gestaltt'of'.thisdnventionr ^.-^ - : ; ^^-re*^?' ~ 
;.. ••. , .[Drawing^?] J t is drawing showing the*:3rd operatiomgestalt of thjs ^inventJon.^andHs^the -block diagram , i l^^*^ 
. ;;y jl ,y;showingd:he~configuration e :of aitestJmage^generationrcircuit.. sfrs&tottgr .oon*i*«w*,?.£ ■ if&tr^iiyz&i ^Bvim 
. \ : [Drawing ;8 v ]r It is jdrawing ,showi ngatfae *t 3r>d operation, gestalt of thissinvem^ 

u< [DesGriptionrof s Notations] - . . v - ? ±y**.<j&-\&&fi> . \h.s?. i '3*'.0'»>c.> ^Vcxra.a- ; . j * ■.. * 

-v. . ' 1 -Video Input Section; - * r:v.,^:ste • - \ . v. J?^-?-.* /- ::.■>.::!■.:-•_ . • • - 

2 A/D Converter , v - :. - .v. 

3 Phase Comparator • / ; •• r.^'^^-^iv-^ . ^'^."j','^' ^;.-: ! ' 

4 Voltage Controlled Oscillator (VCXO) , - ,vt : ,^ , . . : . ;. ...... 

5 Divider (Counting-down Circuit) 

6 Display-Position Equalization Circuit ■ - - 

7 Halftone Processing Circuit •:. . '■ ♦ ■ 

8 E2 PROM / Flash Plate RAM „ — >.;*: ■■ • * 

9 Memory Access Unit »:■■ • 

10 DRAM Controller 

1 1 Frame Memory 

12 Display Interface 

13 Flat-panel Display 

14 Microprocessor 

71 Selector 

72 A/D Converter 

73 Frequency Divider 

75 Amplifier 

76 Comparator 

HSYNC Horizontal Synchronizing signal 
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VSYNC Vertical Synchronizing signal 

MinPixel Display-position parameter which receives horizontally 
MinLine Display-position parameter to a perpendicular direction 
MaxPixel Horizontal resolution of an effective indicative data 
MaxLine Vertical definition of an effective indicative data 



[Translation done.] 
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[tit 6 ] ±E*¥/S*^[6HcM-rsteB-rn<& 

a*ea^ 5 ^ - ^ * , ^»5SttT«a«i» ic «t s x- 
i-r*w#s 1 ~ 6 ©rana* 1 mzmm<D&7Hfflwm 

Mo 



(2) 

J 1 

[Iif*S8] ±E«*ffi«WS*att. ^MSAB# 
K. ±E*»f8ire*atttWKi*T-*iH£j&*Wtefc 

^^'jKEftsnT^s^tta^^^-^ts-^^ 

laI©a*{!fc«l9!3ei:8lfiEO*^fi:«IB!)tt©iftl»**Ul 
U o £ * lCO*±E(tB-f n©»iE*ff -5 

«k 5 l:T4 c t ftW iSt<t-r^lS*9 7 CE*t<z>Sa*tlfll 
SB. 

[»*B9] ±ES5l©ajj*8Bffl 

soai^©«m «rfr 5 «t 5 \zt z z. t znm at stt * 

«8KESc©«^iWfflfiB. 
[M&3! 1 0 ] ±E3B l ©^SBffl©iS#-r-^© 

20 Dt-KOiWBsnfci*!:, ±E<£B-fn©*iE 

9'fcE«0**tt»Sfi. 
[0 0 0 1 ] 

[«9i©K-r*a*#»] *»Bj«s^$ijwgatrrsfl 

U »K, CRTS^ffi©7^a^t*x^fi^ (nMB 
[0 0 0 2] 

[«#©&«] aft, i*&tao^77^7i?x*- 
k vb?.yzi>\L^-*m\zmx-Tz>z.t.\z&*)mMtz 

0*SSft4CRTffl7tn^tftflftt. ^^5> 

[0 0 0 3] — 3ET, jfi¥T«. «*OCRT«*81l: 
. 777 h/Wl'T^X^W^l«lT*T^ 

40 5. 77 7h/^;i'f'f^yHlt CRTS^gatC 

<n-7yy t-/U^77"HICfc±f^77-f y i7X 

Tffl7tn^krtt^7 7 7 H/^fr^^H 

[0 0 0 4] T&*3*>. ^7. hfiiJ©i/^7^ -y^XTJ- 
H Z £ IZ 9 -f 5 > ^tt1i*W«t S C R T m 71- WV fx 
*B#«r. h*-y h U i7 7,^iC©7^-> hA'^jUx-f 
50 ^y^^il^Stt^t^itll 7ta^T-^ 
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ofeo £<E>i::, £©<>:#, 7k¥/aE7jflK*rt 

[ooo5] cout^^atstJ&i:, 

B(CM£ £T©B#!yi£IW]T:-ff- 0 , ^-©fff-$Hii£ffiMA 
7/-^ilT, n^^^ifyy -< vt>7%- K©ffl 

7^X*-h't777h A*;Px 4 X7'l/-I , tffl^©-1' 
>^7i-7 (777h/WK>^7i-^) Sr^il 
tlfeSiT, *-f.= >^ttft*5Sa?)Stll0^7 

[0 0 0 6] 

x -n - k r t \z tiLsn => * - 9 b t * ^ u tc en 

tilta. I4i^lS0^77>f7^X*-K)5« 
m^tCffililoT^Srt, ©73- FT' 

» o T t> 7 v ~f 9 V- F JR*«Jt«W^. HfflSBTfflT < £ 

H ic o ^Ti±m A ^ ;* - * ©ilte £ fi 1 5 z: £ g #: ic* £ 

[0 0 0 7] <St, ifflj;3l:i^i«)i'7 7 

tUTfe, ^tlG£T©{ieA^-^£fB1i:£i±3* 

fc. et±©aftfr«to, *^fe»«S©£:#>©fie*©7j 

&te> 777 h/^M >^7x — XKiS^T^T©^ 

77^ ytrxjj-F^^ji^i/yzttfo&mm-r&n 
[000 8] *^bj«; co±5S:raH**ft-rsfc«> 

i/77^r y ^X^-K^KfiMA^-^tbT©:? 
-f 5 >^4*»J LT^ U izmmLte < T . tf?y-< 
vi?7.tl— KA^OCRTffltftitS 7 7 y K/U 
;i^f-{ X 7" K ©I«)5:fifi ICW^S tTSSTS - i 

[0 0 0 9] 

fcfe©gs»gfi:fc^t, ±fB|gi©i?^ggffl© 
H^x-^^ffl^T. ±IB^2©g^Set**tt?)±fB 

■A 5 * SKJTT -£> w £ K cfc o T«iE-r -5>**{4B 
[0 0 10] *«W©«i©»at"r*i:^5«. ±«3* 



(3) 

ft. ±fBffl2©g^ge©BH4 , 3fel~^£-t»-3<fc?lc: 

-rs-t^u ytf^&zmzmrtfzztzftmt-rz. 
[ooii] *58iB©-¥-©«i©«f«t-r*tc*a. ±. 

ffi$10i^gtlJCRTr^77'HT*(3> ±BJB 

[0 0 12] *5SW©-t©ffi©1#*d: , r'5t^ ; 5tt, H 
^x-^Sr-NfWlCSBtS-r^^^U^at, ±IB?f§2© 

±S3mi©a*SSffl©H^x-^Sr^aA^-> 

©^'-^tbTifB^^u^atcJis^u, ±mmmm 
/SitTj^trM-r *fi«rn**»«-«t 5 ir-r* c £ « 

[0 0 1 3 ] #^9l3©^©te©#«£-r5 ££*>«, _h 
fe7K¥/Sjfi7J|6](c^T^{iMTn^**Si*ff^fT5 
IRK, ^©^»(cffl^«±eA°^->©H^-^ : &^ 

[0 0 14] **W©*©ffi©«r«fr*tC:5tt, ± 
BE*¥/SS*lPlfc»-r.*fi:ll-fn&*«)*«J|C*fT5 
IRK, ^©iJEgKJBHS^eA* — >©H&^— 

[0 0 15] *»58Of©(l!!(0»itt4tu5tt, _k 
IBS jS{fc«»SE*R I' <fc Dt£^£ nfc^ftiA 5 ;* - 

* * , ^F#»ttT'*«$iJH K cfc § 5*- ^ oIH^ ^ 

[0016] **9i©-t-©ffi©«F«t-ratc^ja, ± 
tM^f <t * 5*— ^ ***«Bi<ift * * U fccits nt 

* K©*±iH(a:«-rn©«iE*fT ^ «t ^ tc-r s ji t &® 

[0 0 1 7] #»BJ©^-©f&©!|#mi:-r&<?:;i3«, ± 

fBSs i <D&7£msm<DW&7-9<Dmi&ffitm7KMw& 
m t&no—zfjMD i*>? ^wsnft* t* -5 *^ 

flH»«t«Bd nfc t # K. ±IB**tt«K)£©Jt i»©« 
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[0 0 18] *mW<D J t<Di&<D¥fWLii'?2>£Z?>\,3.. ± 
B3fB 1 ©«^t£Sffl©iBfS!x-^©A7j?-f 5 >^tt« 

i>mt> % *- h* *M*»fT font e 5 * t ss-r s * - 

[0 0 19] ±ffi©J:3fc*J*Lfc*$K9iK:J:ntf. SB 
l ©*/Tgiffl©Ifr-^&^2 ©^getc&tt-S 

Ejm©**»««©B«5 s -^a#*»6. ±ibisi© 

n£HlET 4 «t 5 ft 7 ^ - ^ i » w tc 

X#-F (±ffifgi©«*8Bffl©ili^-^©«;&M 

[0 0 2 0] *»WOft©«fii:J:nit mii&ARttC 

9 * - * ©aas fc fflSBt w**s < & -a . 
[0 0 2 1 ] #36W©-t©ft&©«r«K«fcntf, Hog 

a^©^aj*^-ffTt>ns. ^©t^, ±t5®»x-^ 

[0 0 2 2] *^o^fflio#tiann ?gi©s 
tern i ©«^t£»ffl©is#x-37©*g>)^ifi^tc#-r 

[0 0 2 3] 

[58W©H«©»SR] «T, *^HJ©-HiS^§i^0ffi 
W£B±ft©*J*£*T:7Dy*E|-e*2>. Bltefcn 

sync, SitiHiffifs^vs YNcaa tfxasn 



(4) 

5. 

[0 0 2 4] 2ttA/D|ttft»T*0..±Elf7 f *A* 
SB 1 J: 0 A 73 S n 4 7 ^ □ 7* R G B ft *| * =f 4 5? * J H t 
ifc, 3 tt&ffiifc««. 4l£*EEfHf9 
* (VCXO) in^lIioTPLL 
«4ffl|p]ffl;U-y : Phase Locked Loop ) m&ft%|ftj$3 
n5. ±IBA/D£*«2tt, C©PLL08St c fcoT 

io [0 0 2 5] 5Bf/H^ (»raS) T&D. JnfBPL 
L@»{C«t0^J«Sn* h*7 h^a<yi7©m^Atr-H 
*^»©7,tf-HtC^tLT, v7>^A$iJ|fffl©t°i'-tr 
;^a7?^t5t)(iDT'*5. 6 teS^&BlSSlEl 

©a^4SI^SlEl8S 6 tt, br5**A*«l iOA^n 
SCRT^fflOIi$777 h/^^T-T X7K± 

©iiiE&fefifc^s^sfc©©**©^;*.:* (mm 

[0 0 2 6] Ztt^MWfflSIUKTf*?), ±IBSi*ttfi 
20 PSlElS&6rt©0^L-^^^v ; 7>^^e.{±S^$n.g)iii^ 
T-'-^&2ffi{t;-r-5 ; fo©T*4„ 10llDRAMn>h 
□ -7TS5D, -h§B* mMft9lBl& 7 T 2 ffift $ flfciS 
If-?5DRAMT(S57I/-A^ : E'J 1 1 

ISf-??:f'f77K-f>i'7i-7 1 2tCK*-fctJ 

[0 0 2 7] ±ffir-f77K^>^7x-^ 1 2«, 
77 7 h/W^X7H 1 3KHBx— ^SUi*"* - 

7/w 1 3 t©a{i«iffS:fwwr*ffla*ff'5. hij 

G&StS) ©U^X^'tSS, Z ; tU77t7az7h9 
^71/- A^UfWffllgjjt ±fBXU- A^^E'J 1 1 

[0 0 2 8] ±SB^ ; EU7^-tAn.-<y h 9«. 71/- 

tea^wfiEsnfcaflii^-^s^u-A/^'j 1 1 ick 

fflt5f7 hltr-3'£7l/-A/ : EiJ 1 1 tcK^-» 

*-r*»fp*ft«9'r*. v-fi7Dx°p-t-y-y-i ± 

[0 0 2 9] 8«E2 PROM/777->aRAM 
so #^14Tfim$iJ^ECct-57 : -^^56^oItg^^^ >J) T 
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[0 0 3 0] ±te«<t5ic^Lfc**^^^ic 

h <d fan z m. w-f s . 
[o o 3 i ] mwiz, m*L£f.^i?7 7 -< vfTsti—v- 

i/V— ;?4#>£,j5££PLL|51?g£fflt>T h*7 YfUyZ 
^J$n-5*¥|WIWffi^HS YNC$:{i+gJtK§§3CDU 7 

[0 0 3 2] ±f2PLL@g&C«fc95j^£rifcKy hi' 
□ 7^lt A/D^»l§2tCfc^TT^-P^RGBfi^ 

3fc#>©-y->7°u P'^ibT 

flSJIfcT. SjS&«WSEI3g&6©£l|S*n7*£bT 

[0 0 3 3].±EA/D|E*S2C«J:D7^-n^RGB 

77 h^f>fX^W 1 3«DIEbl^St*^$-fr 
-5 K , — ? £1>T®.K>&%. tltj. ItnttfcC 

[0 0 3 4] f LT> £©££«, V-f ? D^D-fey-y- 
1 4 #S*&eiHg0E& 6 CgcDHSbftH U' v7> ^ KB 
«J&*3*ffi«/t 5 * - * £Ki£f 3 - i tc <fc o TfTfc>n 

[0 0 3 5] Z\<D£5\ZLTmWt£&7F;itLWrt7*-9 

■t)mjKGLwmm®&<oizw>'fe2nz>z£\z£z>T> 
7 1 ojr.to^u-A^t'j 1 1 tc##ii^n?.„ 

[ 0 0 3 6 ] 75y WWl/f-<^W13 

DRAM3>bP-7l 
OlCi^K^b-A^U 1 l*6I«r-i'*iK* 

tts^n-s. tit, -tott^msnfcHBx-***. 5 s 

^X7"W^>^7i-^ 1 2 tCJ:0 777 MWI/x 
^X7"H 1 3K5glxfcx-*7*-"7 7 h £36*3*1 
fcS^ 777 h/1*^f^7"W 1 3fc*Ei£$*l5„ 

[0 0 3 7,] #*Mi^£©f¥ifflfclifefi££Jir# 



(5) 

©S*{4«/1 7 ;* — ^ ©S£/£7j &*3 <fc ^I@fi7j ffi (co 
T> El 2 SffltiTlttWf 02 a, ^mitmm 

F*J© Uv7.^H|g3t$n-5g^&B/l7 ^ 

[0 0 3 8] ^-fmWz, «7R(fi[«/X7/-^oaB:3£* 

tt, 7K¥lwiWft^ (hsync) 2 0t, *r$)hf?-fc;u 

x-^2 1 SilftgHi^ (VSYNC) 22t, f 

?i7i , >r-?2 3t*?,fiEoTfeo, ^-n^nw&g 

[0 0 3 9] #|*Ji\ *^Jfi»JRTtt, *¥|SI»lffi^2 
0rott^T^0^e.*>^t!^-b:;W7 : -^2 1 ©BM&ST 
SrMinPixel. G3b}H?±)lT-* 2 1 #juL*>±^oT^ 
£»]ffi£MaxPixeb SKlSIWffi^2 2 WiC-feT*^*^ 
ti7'f>f-^2 3©TO*t$ MinLine. *r$i7-f 
>x-^2 3#Sr-£±7&*oTl^-5»!Fpa£ MaxLine© J; -5 

[0 0 4 0] Zinf)<DA°7^-^^*(C43^T. *T$lS 
20 ^t^— ^©7k¥7jr6]©$?^K(iMaxPixeh &\M.Jjfa(DM 
mm$ MaxLineKttJfcT*. 6 
ttS^$n5*^e/l7^— MinPixel*oJ:tf M 
inLineTfe-So H2©0i|tt, 11077.7^* 

^X7"H 1 3 ©#Nfcg*il280H3!ix 10245K >«t 
b;fc«-&©0!|T&9. 7l/-A/tUl l(?)|g,SO(0, 
0) A>&***7o£P (1280, 1024) *T©ggffi«^^ 

[0041] z.<Dm*mmz, moxm4<Dmmm& k> 

b'l^^MmS. (X=MaxPixel, Y=MaxLine) (Dmmzm* 
30 S-fr**^, MinPixel43<fctf MinLine»ffi£IEL< h££ 
UT*»ttf, ®*O(0, 0) 3&»6*a*S**jSACY) 

nsctpic&s. S5>tc m^o(o, o) ^e>o*7-fe7 

h^O' (Offset, LineStart) 0 2 (DTmz^LrcW 
■feWtWl&X'h* (Si) *3J;^ (S2) \Z&.K>i$.ibZ>Z. 
t(C«toT, ?4^«T^Lfc<fc3/^-fe>^U >yf4M 

[0 0 4 2] b#>bft^£. MinPixelt MinLine«t(DIE 
IE b t># 2»*jRj&«f?tonfc < f«C o T b 2 7 C t W$> Z> . 

[0 0 4 3] H4tt, ^Wg^fiB/^7/-^©DlS# 
I^ft70-f + -hTabl)o H4tt5^T, 7>f7 
7°S 1 A»e>»f^*BBJ6b, Xt7 7 , S 2TiSfiiA7 
* - ? OMflER&P&Bfr t" 7 SlWtS. M&<Z>& 
Stt^5l6inf77"S3CI^ PI«E©^Stt** 
so Xt l 77°S 2 2 tC^+->7 r bTffl ! g*l»7 
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[0 0 4 4] 77-7 7°S3TH AtlWm^-tKDMiMl 

[0 0 4 5] 01©**fi:BiSS[HlS&6co4 3 
^■3 T 0 2 ©MaxP i xe 1 2 n& tK¥*"?4«^»S W £ # 
|il*Sn**¥lRlfflfll^HSYNCKHier3TSI2© Max 

ifi7jfr©»#&t£§Bt&£t-3;i£a s T-#3„ 

HI 2 ©MaxP i xe 1 *3 «t MaxL i ne <D ft t)*7 7 y 7° S 4 

[0 0 4 6] JfclC. ®a«*¥^fS]lC*f-r^«^firMiS 
g©v-7>7t£ASo ::X'!1 St* 77-7 7S 5 

£5g£U *©7r'y7'S6T7L/-A^ ; EU 1 1 lC:£ 

[0 0 4 7] EI3fC«, BllC^LfcDRAM3>hD 
-5 1 OOHI^^ntt^,, i©DRAM3>hD 

-7i ooifcttWMt. ^HiC^*4aSio»fP*3> 

LT71/-A^tU 1 1 K»friitJ»^T»*. J6 2 . 

1 1 frt>tht)n> hD-7 3 3 
LTt-C 77"l/-f -f >?7i-7 1 2 fCB«7-^£0E 

[0 04 8] 1311 U7Uy>3.|HlBS3 4SfflV»T7 
A^tU 1 ll:»LTff^ l J7l/'r>3.1^ (71/ 

-A^tu i i^e.-€»iiwri:t»ai-r4«ffifs*i5te 

^^§5 71/-^^*^ 1 1^0Se*##SiJ'# 
'J7maZ7 h 9Hu 71/- At^D 1 l CO^feTCD 

[0 0 4 9] B3*©ftf|3 5~3 8 tt. ±El/ftftl 
~^4(Dlif^^g*-r^S*«^REC £-€-©«£«^AC 
K , &=ttfB{ti7-7^©7*-^DATAi:^©K#-#£tC 
7 K 1/7 ADDRESS ©iffin<£:jKLT^5. :n^I 

l~JB4 0«if^C!)ft!HIS*tt#ra»lTiej:*. *UT, 

-thU— >3>@tt3 9**, -tn-fftOREC/ACK ffi*t 



(6) 

/<? • 

*. m&MW (7-t*M/-V3» SB^fr'SlItK: 

[0 0 5 0] ±1277-;/ 7" S 6k:*ttS7U— A^^U 
1 1 A.wilr-i'CttjiMiB. ^ : & l J7i7-t7> 
a- N9#v-f £n7*niry+H 4^&©S**Stt 
TV /tU77t7aZ7 h 9l*)©A°7 — >:/x*l/- 
7 (B^-ff) 3&»7U-A^t'J 1 l©7Fl/7<h£H 

<h£©7l/-A* ; E l J 1 1 ©7— 7F*3$H 05 (0) 
[0 0 5 1] ^T77S7tB, 0^L7<t^tf;7 

oTW<£l^S©«lT7l/-A/ : &Ul ltC##jA 

tr. £©££©7l/-A7 ; E l J l l ©«<&«, MinPixel 
££££ MinLine©E£ffiA*IEL^ffi±0fc;fc*ttntf, 
0 5 Wfira-rn^ffi. (a) ©i'7l:ftD, jEU^««fc0 
fc/hStttltf, H 5 ©fir«-rn«ll (b) ©<fc5lc& 
20 -5. 

[0 0 5 2] 0 5 iC^LfcteM-rnttSI (a) &£ZS 
(b) Kfc^T, *W6"C*f1B*5 1 tt, -ffilfni:* 

fc, »l*HtT*ti«5 3li ±1577-;/ 7°S 6.7?/* 

«©-gBT;fc3. 
[0 0 5 3] i© t toiC7l/-A^ ; &U 1 1 
so ief-?tTl»^nfcttSII:^^T. *©Xr77 
S8T, 1 5 5fif ©*¥iii>ffi l7-f > 5 4 

(;i»oT*¥7?fafCttT£7-7£K^ffiT., -€-LT, 
*©77-7 7°S9T\ ±Ett*ttJLfc* 3 Ftt*fflU7-f 
>5 4±©7-7KSoa>TW?m^1S^©*¥7jft© 
(fcirrn«rfiJWrUT, *¥7?^tc^-r?>{4BsiS5.fT 
■5. 

[0 0 5 4] t&JAfcf, B5K3Kl,fc«fc5K:. 
*niaxPixel«T»*X*Pf«C*fLT, 67-77)*L 1 
«MaxPixel) i^fc'^ajsnfct*,- HSfiMi 
40 nPixelte*©cfc5 KH-gSftS. 

<ffi*rn«s8 (a> <Dtz> 

PS^MinPixel=HSSflMinPixel- (MaxPixel-L 1) 
«4B-fn#3g (b) ©££> 
«»«MinPixeI=WSElWMinPixel+ (MaxPixel-L 1) 

[0 0 5 5] ±i£©«fc3fc-a^»!M3J:£fl£«-rn© 
WBrfct, 0l©-7^^n7nt7'tH 4WT-3TH5. 
^©&, ±EWSE«OMinPixelll©iEUSSr*iE-r*fc 
77-7 7°S 1 0/^£>77y7*S 1 1 Kit*, V-f 
7D7"Plr-7lti 4(cJ:0«*fe«ilfi[H]SS6[*i©a^ 
so firgA°7^-7l/v7^H*tbTMinPixelfi©SiS^<& 
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fTofclg, ±.®LTzZTy7S 5~S 9 £T©fflJlft?i 

[0 0 5 6] fLT, 7f7^S 1 OWSMS^ 
TMaxPixelCDffi^jEStJCL 1 £&oT^5 C <hft?l!gL 

7cMinPixel©Mft5i£U *¥^|6](C*ft--5>*^i*i^ 
gftH7T3o ^©iolcLTTK^^^ro^^BEiS 
I7c£>. ^tSifi*(S]fc*fr«>S^i«iSS»-> 
-y>7JcA£. 

[0057] c<Dmw.&mmm.<D^—^y7.\zi5^x, 

X^ry 7°S 1 3~S 1 5ST*©ji!liB, ±i£L7c7k¥& 
^liS<D->-y>Xl'fett ; 5Xx^7°S 5~S 7 it© 

[^tc^-r^x-^^K^-aii-. fix, *©xf7ys 

17T. ±IBtt*-aJUfc:£iSSt*-aiL7-f >5 5±©t : 

[0 0 5 8] SB*^tC*fT^.{iMilS«. J^TWckp 

MaxLineTafe-SA^iU^^bT, ef-?*«L 2 
«MaxLine ) ^7 >fttzim%-lh2ntz HII 
MinLine«#©<fc? tcff-^sns. 
<fte-f*lttM (a) ©t*> 

MinLine=i^SmI MinLine- ( MaxLine-L 2) 
<&M-rn«^ (b) ©£#> 
lit MinLine=ilSHU MinLine+ ( MaxLine-L 2) 
[0 0 5 9] -7©^. ±tei8g*£© MinLinett©IEL£ 
&mi£-rz>tzlb\Z, Xf'^S 1 8*f.7T77'S 1 9 

3~S 1 7tn?<Dmm%:UZfft-0. tUT, 
1 8TfliSJ§?{ttK£;^-r MaxLineOfflj^IESifcL 2 
oTMut**BL&6. Xf7^S 2 0(Ci^T± 
jfiflDj^lcUTKjgLfc MinLine©ffift«SU if* 
l«IC>t#"r**«fi:«il»S:»7-r*. 
[0 0 6 0] ^±©7.x-y7'S 5~S 2 0 KiSttSzMP 

0 5 (c) tC*T<fc-5£fc9, #»&jj*««tf£T*5jR 
Sn5<t5l:&4. *©7f77'S2 1TH 

H2©T«lC«UfcltJ|t* «1) 2) to 

3EIRX.Y K±8EMaxPixel*«fctf MaxLine© fit ft 7*1^-71 
ftAbTt7t7 MlOffset, LineStartft*#>£. 

[0 0 6 1 ] fit, dW^fefc^-^-fe-y MiftJ£5£ft 
S^^fi/t 7 * — 9 t UTH 1 0^^{igiiSlEl8S 6 1*1 
©Uvx^tcffiSS-r-sc t»r«to. 0 5 (d) fCjjVf 
j; 5 tc, >firs&**fi« A«iE* s ntz i »-t > * u 

>y*«H5!Sli5. ^©.fcSlcLT, *HSS^ffiW7K¥ 

./sa*i*o§»(tim»o±T*^7-r4. 

[0 0 6 2] HOi^K. *^Jfi»S8KJ:nti, A#£ 
tl4 C R T*Sffl©a»5r-^ i#*»6*»****t 



(7) 

A? 

M LT ^ ^ U (CEflt bTfc < ifcgtffc < ft 0 . S^feM 
©Kj^lSft. ^fti^^'J^ST^icfT^ Ct^T 

[0 0 6 3] *fc, *»WOjB2©^M»JBt:o^T»i 

»*<fc«/t-5 ft, «S»Al»k:*/M80M>El«n 

[0 0 6 4] 0 6K*5^T, SfXf7^S3 0XtI 
^IftASnfct*. ^fflXf 7^S 3 1 Tr, 01 
i?P^Dt7itl4[i, E2 PROM/777yaRA 

rV5*—9 (MinPixeK MinLine ) ft^#-&*, 7nft 

S*B-r*fc»C, Xf7^S3 2XS*ttifi7^ 
->-7>7©&i3ftfT 5. 
[0 0 6 5] '©7f7^S3 2XB, ±J6©*K«*ffi 

x-m 3 5 &m ^xwmzmm Ltz* =e u 7 i?t^a 

SC. -77. h®^ (±S/13'->©ia#7 : -^) ftffll^T 
7x-;/7ftfT5. 
[0 0 6 6] f-LT, Xf7 7"S 3 3X, iBXf*^ 

30 s 3 ac^tts^xy^ois*. W#i§D©«7Hm^ 
^/-^Mtsnxus (*x h»ei©iiT-^ 

Stl&6, 3 4 tJttT. 7?Tftmi£«:, 

XT7 7"S 3 6KiiA/e, *^<&Bi>ig->-7>7©M 

[0 0 6 7] -75, ±K77>y7°S 3 3T»I0©a 
Sfil/t 5 ^ - ^ *t»3t 3 tlTlri* i*]0r3 n&«£T 

nfc*-&t©2iio©^-x^A?>n-5o 

[0 0 6 8] ^-©fcfetC, Ax^Vs 3 4T3*^^*i 
fo&tlltfr E o ft^tB t . 3 ^ ^7 ^ ©»|^*t{||g3 n 
77-y7°S 3 2lCMoT, S^fiI5 : x7^ 
->-7">7©®aftff^fTf) «k5tC-r*. u©tt, b* 

x^-m^ ft ATj-r -s *7> ft« o f x 6 nfc c t ^«tig 
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©T\ Axy 3 S^A^y^S 3 6K»A,T-*t* 
S 3 5f;:*!lJI£it<£&„ 

[0 0 6 9] fcM^©iti,Sll B#x— $<D\f}5> 
( I BMfflP C/AT0J; 5 ICA^J^E— KO^SE^pJffi 
ffliifW. "ffcfo-fe, Xf7^S3 5Tt-F^l 

[0 0 7 0] ;»Xf7^s 3 6«MStcJ;oTffiaS 
^nfcg^uB/t^-^te, Xt77'S'3 7T% e2 
PROM/77y->aRAM8(;!eil$n2., ^ntct 

[0 0 7 1 ] ±fB7>^^7 P S 3 
T^fct>i*JWr£ftfc*^ &£ZS±mZ'ry7S 3 7 
TSwtti/^ 5 * -9 ©IBIt^ff fcnfctt^tt. 
t-^S3 8T. «iS***7k:Sn/tJ5^*3*»S*iJ.»fr 

[0 0 7 2] i(Dj:-5(-, »2 ©£J6»!gTtt. 
«]e>n-5M(CE2 PROM/7 7-y>iRAM8lCfB1g 

snT^fcaswgsjt^^/-^*. &ig©*asfi:Ai5K: 

* It 5 D - K / 1 5 ^ - * t b T ffl H £ «fc -5 tc L T ^ -5 . 

[0073] jg2o^as»J8T?tt. a#e«;u- 

fXDH UfyyS3 3, S34. S35, S38 

©$as) sfT ozt\z^-Dxxtimmmn<o^m^mz 

[0 0 7 4] *5SWO®3©^16»!8fct>liT« 
JfiJBttCS^TT-A H«ltl/Tfflt>THfc4e/^- 

[0 0 7 5] gmciSHT. tfx*A*«l*»e». 7^" 



(8) 

ta*ii*nfcSYNC ON GREEN ffi^f 7 4©«ffiT?A*3 

n&»£s»rr« (rs 34 3as*s) . 

[0 0 7 6] iI3?©iIHg!^*«, 0 1 ©V-T^D^O 
t?*14*>6tl/j'^7 1 tjH6n-5«)D#A«^8 
3 1CJ&CT. ±fBt:7 : ^A^a5l <fc0A^$n^>7^-D 
^RGBit7 0^, tl/f^7 1^LTA/D^ 
g§7 2 tcA^Sti*. — 7<i?ayntyU-14!JJ 

io «JDfAM8 3CJ;D. rXhfif 7 7*itU?^7 
1 £*M,TA/D«*»7 2(CA^^n?)J:f)tC«i9# 
A^nS. fLT,';©TXM^7 7^, ±KEUfcH 

[0 0 7 7] JWTCl, hm^ 7 7 (D^^mz 

OViTRWT*. ±?BSYNC.0N GREEN 1^7 411 08 

(1) ©«fc3fc*¥/Si£H««^©3>#$><y Mctttt 

20 UTltWT'Bj&R**** (08(2) ©ttH) . £©08 

(2) ©ttlSTtt. ^7'^^Wm7 9, y^>i7 
U^JiW^S lT*?BSn. WS***MM8 2 0B« 

[0 0 7 8] ilT, *mffiWm-C\Z, Sl©fiifiRl 
£fg2©jgtr[R 2 t*»6j**»«EIIS7 3£ffll^T, 0 
8 (2) ©*3&*^$Fb1 8 2 *«»-r*fc»©**«BEV 
ref£, V ref =Vcc ■ R 1/ (R1+R2) fc-Sifg: 
iCfcioT***. LT, £©;£#>fcS*PttJ£V r ef 
t, ±fB7>:7"7 5 iO(i)A$ni.i8 (2) O.J:5ttfll 
so ^i*n>/ti/-^7 6Tlt&.T-S££t;:<J;t>, 08 

(3) 0<t5?irXh«§7 7 4ir)ditiiAST?#5± 

[0 0 7 9] flX, dW^lCbT&OttiL^S 
(3) OipftrXMf 7 7J, A/D^m§s7 2(D» 

[0080] ztz, *nffiM®-?u> ±m^7,hmn7 

7£. 01©{itltt&§§3©S2p{t*t (PLLffl*¥l^ 

mm^) 7 8ibiffl^TU5. ±B2-» 
tatta^-rs^H***, »#h*£-?-©isi»i«*£ 

[0 0 8 1 ] 

a (fll/ttfCRT^X^V'f) fflOlftf-i'SfflU 
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[0 0 8 2] 1, ^-f5>^tt*ffla&5^77-fy^ 

t. * - k r t v*-5> ©waE««/aai3** 
ff *>fc ttnwte e> & 3»» o tzU&(D ■*? -> > ? *f^a 

[0 0 8 3] 2, fie*, - ^'f 5>^tt«©Jlfe*^7 7 

A7*-*©0*ftx-:7\>u<h, ■m^iete;*-^^ 

yXf AM^Wifg/jN £ a 7. h ? V > t £ 0 5 Z. £ ifl-c # 

So 

[0 0 8 4] 3. *¥/SE:£ft©S*&SfSg£fT 5 

[0 0 8 5] Sfc, #5S9!©te©«r*T«:. ^MSANf 

t£i,*£z>\Zl,1Z<DT\ «WftAlflr»C*W-**»ffi«^5 
[0 0 8 6] *^^CDffiW!f#®T«. fgl©« 

j;tfSfs i ©a^swHOH*^-*©**^ s >7*tt 
iE^-f ftt>n%£ o \z Ltz<DX\ mw&&7x&mrty 

[0ffi©1BSi£&t&9i] 

m i ] -*5B9i©^«(s»ttT»*«*(ia»s«©sffl 

0M5it7'O7^il'*5. 



(9) 

[0 2] «^ffi««iE0fcK»j£$ft5**{fc«A*7* 
[B3] DRAMa>hP-7©l¥iffl^^fiKS^i-7*D 

[0 5] #IU6»*KJ:**¥/Sie#faK#T*&jK 
io [0 6] #589!©S62©HffiJ§^r<fcS*¥/Sitt2rfl] 

[07] ^mm<D^3 (Dmmmm^^mx'h^T. t- 

[0 8] #3SW©S&3©Hlfi»«£*"rBT*oT. 0 
0T$)-5„ 

[f?*t©t&"M] 
1 k'^ATJgP 
20 2 A/D^&2s 

3 ft*BJ£R& 

4 mK.®\W*isU-? (VCXO) 

5 f/ny 

6 S^HMBIHK 

8 E2 PROM/77'7yaRAM 

9 ^t'JTi'txa-yh 
1 0 DRAM3>hD-7 
1 1 7U— A^^E'J 

so 12 T-fX7"K^>^7i-X 

1 3 77 7W^;i/r-<7s7K 

14 v-f ^n^n-fey-y- 

7 1 -fel/7^ 

7 2 A/DlHfcS 
7 3 ^MIhISS 
7 5 7>y 
7 6 3>/1W-^ 
HSYNC 

v. sync m\M.mmm^ 

40 MinPixel *¥#fflfc#i"S**{fc«A<5* — * 

MinLine SBToftKttt-SS^&B/^;*--:* 
MaxPixel ^©tMP^S 

MaxLine #8fta*x-*©£iM¥{fefl[ 
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(11) 




[123 5 ] 
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(13) 



[04] 



[H6] 




( start"") 

I 



POWER ON 
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^S32 



( END ) 
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